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SKYACTIV TECHNOLOGY

2 SKYACTIV-D

Introduction of SKYACTIV-D Engine
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Summary

For today’s diesel engines, not only high fuel efficiency but also excellent environmental
protection performance, driving dynamics, noise and vibration performance are required, and all of
them must be achieved at low cost. Such expectation seems to never cease. The newly developed
SKYACTIV-D significantly improves the inversely related fuel efficiency and emission performance
with breakthrough technologies developed through thorough pursuit of high efficiency of internal
combustion engine. This engine, which achieves superior driving dynamics, complies with a stricter
emissions regulation without a nitrogen oxide (NOx) aftertreatment system while increasing the

fuel efficiency by 20 percent over the previous model. This paper describes the development target
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of the SKYATIV-D 2.2L and applied technology concepts.
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Fig.1 Vision for Evolution of Internal Combustion Engine
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Table 1 Main Dimension and Specification

Engine MZR-CD SKYACTIV-D
(Previous Model) (New Model)
Displacement  (cm3) 2184 2188
Bore X Stroke  (mm) ©86 x 94 @86 x 94.2
Mounting (Tilt) Angle (degree) 0 10
Compression Ratio 16.3 14.0
Max. Firing Pressure (MPa) 17.5 13.5
DOHC 4valve
Valve System %ﬁ:ﬁg\r’sg’? Chain-Driven
w/ IDEVA
Valve | In.|Open (BTDC) 6 9
Timing Close (ABDC) 30 36
(deg.) Ex.|Open (BBDC) 36 40
Close (ATDC) 9 8
Crankshaft Main / Pin ©B0/51 ©52/052

Journal Dia. (mm)

Fuel Injection System Common Rail System | Common Rail System

G3 Solenoid G3 Piezo
Maximum Injection 200 -
Pressure
Nozzle 10hole 900cc/min. | 10hole 1112cc/min.
Mini-Sac Mini-Sac

Egg-Shaped Type

Combustion Bowl Shape Reentrant Type (New Concept of
Reentrant Type)
Glow Ceramic Glow <
Variable Geometry Serial Sequential
Turbocharger Turbocharger 28tage Turbocharger
EGR Route High Pre;sure _
w/Cooling
DOC + DPF DOC + DPF
Aftertreatment System JUnder foot /w Engine
Maximum Torque 400Nm / 2000rpm 420Nm / 2000rpm
Maximum Power 136kW /3500rpm 129kW /4500rpm
L EUROG6
Emission Standard EURO5 JPN PNLT
Inter Cooler
Intake
Throttlg]g| ]

Air Cleaner

VacuuTm

Electric Vacuum
Regulating Valve

Regulate & & |
Valve Waste G =
Valve

Eg Oil Press
Control Sol.

Fig.3 Engine Control System Diagram
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Fig.5 Breakdown of Diesel Engine Mechanical Resistance
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Fig.6 Engine Performance
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Fig.7 Acceleration Performance
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Fig.8 Example of Multi-Pilot Injection Pattern
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Fig.9 Fuel Efficiency and NOx Discharge Charactistic
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